Two distinct intermediates of trigger factor are populated during guanidine denaturation.
Trigger factor (TF) is an important catalyst of nascent peptide folding and possesses both peptidyl-prolyl cis-trans isomerase (PPIase) and chaperone activities. TF has a modular structure, containing three domains with distinct structural and functional properties. The guanidine hydrochloride (GuHCl) induced unfolding of TF was investigated by monitoring Trp fluorescence, far-UV CD, second-derivative UV absorption, enzymatic and chaperone activities, chemical crosslinking and binding of the hydrophobic dye, 1-anilinonaphthalene-8-sulfonate (ANS); and was compared to the urea induced unfolding. The native state of TF was found to bind ANS in 1:1 stoichiometry with a K(d) of 84 microM. A native-like state, N', is stable around 0.5 M GuHCl, and shows increased ANS binding, while retaining PPIase activity and most secondary and tertiary structure, but loses chaperone and dimerization activities, consistent with slight conformational rearrangement. A compact denatured state, I, is populated around 1.0 M GuHCl, is inactive and does not show significant binding to ANS. The data suggest that TF unfolds in a stepwise manner, consistent with its modular structure. The ability of TF to undergo structural rearrangement to maintain enzymatic activity while reducing chaperone and dimerization abilities may be related to the physiological function of TF.